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AMENDMENTS TO THE CLAIMS 

Listing of Claims: 

This Listing of Claims will replace all prior versions, and listings, of claims in the 
application: 

1.-17. (Cancelled) 

18. (Currently amended) An apparatus comprising: 

a) a reaction chamber containing a template comprising ^ > ^ nucleic acid molecule 
attached to an immobilization surface; 

b) an inlet channel in fluid communication with the reaction chamber; 

c) an outlet channel in fluid communication with the reaction chamber; 

wherein the fk'Sfrinlet and seeaad- outlet channels are distinct and separate from the reaction 
chamber and positioned before and after the reaction chamber; 

d) a first Raman detection unit operably coupled to the inlet channel and configured to 
perform surface enhanced Raman spectroscopy (SERS); m4 

e) a second Raman detection unit operably coupled to the outlet channel at a location outside 
the reaction chamber and configured to perform surface enhanced Raman spectroscopy (SERS), -and 

a first concentration of nucleot ide in th e inlet channel of the reaction chamber; and 
a second concentration of the nucleotide in the outlet channel of the reaction chamber; 
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wherein the second Raman detection unit is configured to measure the concentrations of 
nucleotides by Raman spectroscopy at a location outside the reaction chamber as the nucleotides 
flow through the outlet channel; 

wherein the first and second Raman detection units are distinct and separate from the 
reaction chamber and are positioned before and after the reaction chamber ; and 

wherein a difference between the first concentration of nuc leotide and the second 
concents ahon of i < eotu > piopoitio h > itt f i < i niu a !u-\viy 

flies *i an d complementary to the nucleic acid . 

19. (Previously Presented) The apparatus of claim 18, wherein each Raman 
detection unit is capable of detecting at least one nucleotide at the single molecule level. 

20. (Currently amended) The apparatus of claim 18, wherein the concentrations of 
nucleotides k-are measured by Raman spectroscopy as they flow through the inlet channel and 
outlet channel. 

21. (Previously Presented) The apparatus of claim 18, further comprising SERS 
active metal nanoparticles in the inlet channel and outlet channel. 

22. (Previously Presented) The apparatus of claim 18, wherein the inlet channel 
and outlet channel diameter is between about 100 and about 200 micrometers in diameter. 
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(Currently amended) The apparatus of claim 18, fartb e M-eo fflf^^-i^-H-^'^^-^HM^ 
^wherein the mesh comprises silver, gold, platinum, copper 



24.-35. (Cancelled) 



36. (Currently amended) An apparatus comprising: 

a) a reaction chamber containing a template comprising m • : \ ■■■■■■■■ nucleic acid molecule 
attached to an immobilization surface; 

b) an inlet channel in fluid communication with the reaction chamber; 

c) an outlet channel in fluid communication with the reaction chamber; 

wherein the *t and -i&ewi4 outlet channels are distinct and separate from the reaction 
chamber and positioned before and after the reaction chamber; 

d) a first Raman detection unit operably coupled to the inlet channel, wherein surface 
enhanced Raman spectroscopy (SERS) active particles are in the inlet channel; am! 

e) a second Raman detection unit operably coupled to the outlet channel at a location outside 
the reaction chamber, wherein SERS active particles are in the outlet channel, and 

wherein the second Raman detection unit is configured to measure the concentrations of 
nucleotides by Raman spectroscopy at a location outside the reaction chamber as the nucleotides 
flow through the outlet channel; 



{W:\21058\0206535-us0\01446207.DOC 



4 



Application No. 10/750,315 Docket No.: 21058/0206535-US0 

Amendment dated 

Reply to Office Action of December 4, 2007 

wherein the first and second Raman detection units are distinct and separate from the 
reaction chamber and are positioned before and after the reaction chambe r; and 

wherein a difference between a first concentration of nucleotide m rh< inlet channel uttri a 
second concentration of nucleotide in the outlet channel is proportional to the amount of nucleotide 
incorporated into a newly synthesized strand complementary to the nucleic acid molecule in the 
reaction chamber . 

37. (Previously Presented) The apparatus of claim 36, wherein each Raman 
detection unit is capable of detecting at least one nucleotide at the single molecule level. 

38. (Currently amended) The apparatus of claim 36, wherein the concentrations of 
nucleotides i-s -are measured by Raman spectroscopy as they flow through the inlet channel and 
outlet channel. 

39. (Previously Presented) The apparatus of claim 36, wherein the inlet channel and 
outlet channel diameter is between about 100 and about 200 micrometers in diameter. 

40. (Previously Presented) The apparatus of claim 36, further comprising a mesh 
inside the outlet channel, the mesh comprising silver, gold, platinum, copper or aluminum. 

41. (Currently amended) An apparatus comprising: 
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a) a reaction chamber containing a template comprising aivtmk-HOWfta nucleic acid molecule 
attached to an immobilization surface; 

b) an inlet channel in fluid communication with the reaction chamber; 

c) an outlet channel in fluid communication with the reaction chamber; 

wherein the fes ^inlet and seeefld -outlet channels are distinct and separate from the reaction 
chamber and positioned before and after the reaction chamber; ami 

d) a first Raman detection unit operably coupled only to the etrtletMet channel at a location 
outside the reaction chamber and configured to perform surface enhanced Raman spectroscopy 
(SERS), aM 

wherein #isa second Raman detection unit is configured to measure the concentrations of 
nucleotides by Raman spectroscopy at a location outside the reaction chamber as the nucleotides 
flow through the outlet channel; 

wherein the v ^ o>\. Raman detection unit is distinct and separate from the reaction chamber 
and is positioned after the reaction chamber; 

wherein a difference in nucleotide concentration measured with the first Raman detection 
unit and the second Raman detection unit is proportional to the amount of nucleotide that has been 
incorporated into a newly synthesized strand complementary to the nucleic acid . 

42. (Currently Amended) The apparatus of claim 41, wherein the first and/or second 
Raman detection unit is capable of detecting at least one nucleotide at the single molecule level. 
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43. (Currently amended) The apparatus of claim 41, wherein the concentrations of 
nucleotides i-s-are measured by Raman spectroscopy as* «. ^ flow through theMet 
ebaaed- ft nd outlet channel. 

44. (Previously Presented) The apparatus of claim 41, wherein the inlet channel 
and outlet channel diameter is between about 100 and about 200 micrometers in diameter. 



45. (Currently amended) An apparatus comprising: 

a) a reaction chamber containing a template comprising *h-*h4-hhwk! nucleic acid molecule 
attached to an immobilization surface; 

b) an inlet channel in fluid communication with the reaction chamber; 

c) an outlet channel in fluid communication with the reaction chamber; 

wherein the fes tinlet and seeeftdoutlet channels are distinct and separate from the reaction 
chamber and positioned before and after the reaction chamber; 

d) a first R aman detection unit operably coupled only to the e-a&et mlet channel at a location 
outside the reaction chamber, wherein SERS active particles are in the outlet channel, arid 

[) a ::;<•,:: inside ihe outie| t hanne] 

wherein thea second Raman detection unit is configured to measure the concentrations of 
nucleotides by Raman spectroscopy at a location outside the reaction chamber as the nucleotides 
flow through the outlet channel; 

wherein the second Raman detection unit is distinct and separate from the reaction chamber 
and is positioned after the reaction chamber; 
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wherein a difference in nucleotide, concentration is proportional to the amount of nucleotide 
that has b een incorporated into a newly synthesized strand complementary to the nucleic acid. 

46. (Currently Amended) The apparatus of claim 45, wherein the first and/or second 
Raman detection unit is capable of detecting at least one nucleotide at the single molecule level. 

47. (Currently amended) The apparatus of claim 45, wherein the concentrations of 
nucleotides ware measured by Raman spectroscopy as the nucleotides flow through the outlet 
channel. 

48. (Previously Presented) The apparatus of claim 45, wherein the inlet channel 
and outlet channel diameter is between about 100 and about 200 micrometers in diameter. 

49. (Previously Presented) The apparatus of claim 18, wherein the reaction 
chamber further comprises a primer and a polymerase, and wherein the template, the primer and the 
polymerase are confined to the reaction chamber. 

50. (Previously Presented) The apparatus of claim 36, wherein the reaction 
chamber further comprises a primer and a polymerase, and wherein the template, the primer and the 
polymerase are confined to the reaction chamber. 



{W:\21058\0206535-us0\01446207.DOC 



8 



Application No. 10/750,315 Docket No.: 21058/0206535-US0 

Amendment dated 

Reply to Office Action of December 4, 2007 

51. (Previously Presented) The apparatus of claim 41, wherein the reaction 
chamber further comprises a primer and a polymerase, and wherein the template, the primer and the 
polymerase are confined to the reaction chamber. 

52. (Previously Presented) The apparatus of claim 45, wherein the reaction 
chamber further comprises a primer and a polymerase, and wherein the template, the primer and the 
polymerase are confined to the reaction chamber. 

53. (New) An apparatus comprising: 

a) a reaction chamber containing a template comprising a nucleic acid molecule attached to 
an immobilization surface; 

b) an inlet channel in fluid communication with the reaction chamber; 

c) an outlet channel in fluid communication with the reaction chamber; 

wherein the inlet and outlet channels are distinct and separate from the reaction chamber and 
positioned before and after the reaction chamber; 

d) a first Raman detection unit operably coupled to the reaction chamber, wherein the 
Raman detection unit is arranged to detect nucleotide concentrations in the reaction chamber 
without background signals from the nucleic acid. 

54. (New) The apparatus of claim 53, further comprising a second Raman detection unit 
operably coupled to the inlet channel. 
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55. (New) The apparatus of claim 53, further comprising a mixer operably coupled to 
the reaction chamber. 
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